A plasmid-encoded VEGF siRNA reduces glioblastoma angiogenesis and its combination with interleukin-4 blocks tumor growth in a xenograft mouse model.
Angiogenesis is required for the development and biologic progression of glioblastoma multiform (GBM), which is the most malignant infiltrative astrocytoma. Vascular endothelial growth factor (VEGF) plays a predominant role in the increased vascularity and endothelial cell proliferation in GBMs driven by the expression of pro-angiogenic cytokines. In this study, we employed a vector-encoded VEGF siRNA to impair VEGF secretion from U87 human glioblastoma cells. The direct intra-tumor injection of a siRNA-encoding plasmid complexed with linear polyethylenimine (PEI) efficiently reduced the vascularization of treated tumors in xenografts established in SCID mice by subcutaneous inoculation of U87 cells, but was not able to reduce tumor growth. We then sought to strengthen the in vivo action of our siRNA by coupling it to a well known direct antiangiogenic agent, mouse interleukin 4 (mIL4). We infected U87 cells with a retroviral vector coexpressing the VEGF siRNA and mIL4 and produced stable cell lines that we used for an in vivo experiment of subcutaneous injection in SCID mice. In this setting, the concomitant expression of mIL4 and siRNA totally abolished the growth of subcutaneous tumors. These results suggest that our retroviral vector might be employed as a potential tool in future antiangiogenic gene therapy trials for glioblastoma.